Research on how steroid hormones mediate mnemonic processes have focused on effects of 17b-estradiol (E 2 ); yet, progesterone (P 4 ) co-varies with E 2 across endogenous hormonal milieu, and itself may influence cognitive processes. We investigated the hypothesis that acute P 4 treatment enhances cognitive performance compared to vehicle. Ovariectomized (OVX) c57/BL6J mice were randomly assigned to be subcutaneously injected with oil vehicle or P 4 (10 mg/kg). Mice were trained in the spontaneous alternation, object recognition, object placement, water maze, or fear conditioning tasks, and injected with vehicle or P 4 before training or immediately post-training, and then were tested 1, 4, or 24 h later. The data obtained from these experiments supported our hypothesis. P 4 increased the percentage of spontaneous alterations made in a T-maze more so than did vehicle. P 4 , compared to vehicle, increased the percentage of time spent exploring the novel object in the object recognition task, but did not alter performance in the object placement task. P 4 , compared to vehicle, decreased latencies to reach the location in the water maze where the platform had been during training in a probe trial, but did not alter performance in the control, cued trial. Compared to vehicle, P 4 treatment increased freezing in contextual and cued fear testing. Thus, acute P 4 treatment to OVX mice can improve cognitive performance across a variety of tasks.
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Introduction
Steroid hormones are important trophic factors that play a key role in the structure and functioning of the nervous system. Steroid hormones regulate essential neuronal and glial function (Schumacher et al., 2000) , which contribute to behavioral outcomes. For example, many studies have demonstrated that 17b-estradiol (E 2 ) has beneficial effects for learning and memory (Azcoitia, Doncarlos, & Garcia-Segura, 2003; Bisagno, Bowman, & Luine, 2003; Luine, Jacome, & Maclusky, 2004; Fillit & Luine, 1997; McEwen, 2001) , neurogenesis within the hippocampus (Galea, in press; Tanapat, Hastings, & Gould, 2005) , and may have neuroprotective effects (Brinton, 2004; Frye & Rhodes, 2005; Gibbs & Gabor, 2003) . Progesterone (P 4 ), like E 2 , is a pleiotropic hormone in the nervous system that can exert cognitive and/or neuroprotective effects. Indeed, injections of E 2 and P 4 to young ovariectomized (OVX) rats enhances performance in several cognitive measures, including the object recognition, object placement, and water maze (Frye, Duffy, & Walf, 2007; Gibbs, 2003; Sandstrom & Williams, 2001; Walf, Rhodes, & Frye, 2006) . However, E 2 and P 4 do not necessarily have the same effects on cognitive performance when rodents are treated with each steroid alone or when they are co-administered. Endogenous changes in E 2 over reproductive cycles of rats are accompanied by variations in progestogens, and each may influence cognitive performance differently. During the luteal phase P 4 levels positively correlate with motor coordination and better performance on perceptual, visual, and verbal memory tasks (Berman et al., 1997; Broverman et al., 1981; Hampson, 1990; Hampson & Kimura, 1988; Phillips & Sherwin, 1992a) . Furthermore, performance on frontal lobe tasks, implicit memory, and attention is better when P 4 levels are high (Hollander, Hausmann, Hamm, & Corballis, 2005; Maki, Rich, & Rosenbaum, 2002; Solis-Ortiz, Guevara, & Corsi-Cabrera, 2004) , whereas spatial performance is typically improved during menstruation, when E 2 and P 4 levels are lower (Hampson & Kimura, 
